S
ince the beginning of the deinstitutionalization era, many mental health professionals have been pessimistic about the capacity of people with schizophrenia to work. The competitive employment rate for clients with schizophrenia is typically 20 percent or lower (1) . However, recent studies have shown that vocational services that follow certain evidence-based principles-such as rapid job search, job matches congruent with client preferences, integration of vocational and clinical services, and long-term support (2)-lead to better employment outcomes (3) (4) (5) (6) (7) .
Most studies that evaluate vocational programs do not pay enough attention to the effect medications may have on vocational outcomes, despite the accepted view that appropriate medications in combination with best practices in psychiatric rehabilitation lead to greater improvements in rehabilitation outcomes than does either factor alone (8) (9) (10) (11) (12) . By the same token, most studies that assess the effects of psychotropic medications lack any systematic attention to vocational interventions, which may partly explain the fact that these studies did not show any effect of medications on work outcomes (unpublished paper, Mintz J, Mintz LI, Hwang SS, et al,
Response to Vocational Rehabilitation During Treatment With First-or Second-Generation Antipsychotics
University of California, Los Angeles department of psychiatry, 1997). For the past two decades, few researchers have investigated whether antipsychotics or other medications affect work outcomes.
The introduction of second-generation antipsychotics has renewed interest in the role of medications in the rehabilitation process (13) . Although the focus of medication comparisons continues to be on reducing symptoms and on minimizing adverse events (14) (15) (16) (17) (18) (19) (20) , some research is beginning to examine the effect second-generation antipsychotics have on rehabilitation outcomes, such as quality of life and general role functioning (21) (22) (23) (24) (25) (26) .
A few recent studies have examined the effect of second-generation antipsychotics on employment. Several uncontrolled studies showed improved work outcomes over time after clients' medication was switched from a first-generation antipsychotic to clozapine (27, 28) or olanzapine (29) (30) (31) . However, studies that directly compared the effect of second-and first-generation antipsychotics on vocational outcomes have shown mixed results. One observational study found that clients receiving clozapine, risperidone, or olanzapine had a higher rate of employment than did those receiving a first-generation antipsychotic (32), whereas another study found no differences in employment outcomes between clients receiving olanzapine or risperidone and clients receiving first-generation antipsychotics (33) . Another study found that clients whose medication was switched from a first-generation antipsychotic to olanzapine had higher levels of psychosocial functioning than clients who received first-generation antipsychotics, after clients who were in psychotic relapse at baseline were excluded (31) .
The most rigorous evaluation of a second-generation agent on work outcomes was a double-blind randomized controlled trial that compared 520 study participants who received olanzapine with 258 participants who received haloperidol (34) . The trial found a significantly higher competitive employment rate at one year among olanzapine-treated participants than among those treated with haloperidol (15 percent compared with 5 percent). However, this study made no provision for vocational services, which may explain the low employment rates in both groups. Finally, studies have found that clients who receive olanzapine have vocational outcomes comparable to those of clients who receive risperidone (33, 35) .
Our study addressed the gap in current research by examining the effect of medications on work outcomes in the context of high-quality vocational rehabilitation services. We hypothesized that, among clients with schizophrenia-spectrum disorders who entered comprehensive, vocationally oriented psychiatric rehabilitation programs, those who received a second-generation antipsychotic, either olanzapine or risperidone, would have better employment outcomes at follow-up than those who received first-generation antipsychotics only.
Methods
This study used a longitudinal design, in which changes were observed over a nine-month period among clients who were recently admitted to a psychiatric rehabilitation program. The study was approved by the Indiana University institutional review board. Data for this report were obtained from a larger study examining a range of clinical and neuropsychological measures obtained at baseline and at nine months (36) . In this report we limit our focus to the employment outcomes.
Study participants were recruited from Thresholds, a Chicago-based agency (N=67), and four community mental health centers (CMHCs) in Indianapolis (N=23), from March 1999 to January 2001. Thresholds is a psychiatric rehabilitation agency that provides intensive vocational services in a stepwise manner, including unpaid work crews as well as group and individual work placements arranged between Thresholds and employers, enclaves, and agency-run businesses as well as independent jobs (37) . Although this vocational approach differs in several respects from supported employment, it shares some common evidence-based principles of operation, including a focus on rapid placement into community jobs, the integration of treatment and vocational services, and the provision of long-term support (5) . The participating CMHC study sites used an individual placement model of supported employment (38) . A minority (N=13) of study participants from Thresholds received individual-placement supported employment in lieu of the stepwise vocational services Thresholds' clients receive.
Clients were eligible to participate in the study if they were unemployed, were between the ages of 18 and 64 years, expressed a goal of obtaining paid employment, had a diagnosis of schizophrenia or schizoaffective disorder, and were currently receiving an antipsychotic-excluding clozapine, which is recommended for use among treatment-resistant patients. Clients who gave informed consent were enrolled in the study within 120 days of their admission to Thresholds or to one of the participating CMHC supported employment programs. Clients who did not maintain their antipsychotic regimen for at least two-thirds of the follow-up periodthat is, six months-were excluded from the analysis.
During the study recruitment period, 551 clients were admitted to the study sites; out of this sample, 124 clients met the eligibility criteria and completed the baseline interviews. Of these, eight-three receiving olanza- pine, two receiving risperidone, and three receiving first-generation antipsychotics only-discontinued services within the study period and were not included in the analyses. An additional 26 were excluded because they did not fall into one of the defined medication groups-six were receiving quetiapine, four were concurrently receiving two second-generation antipsychotics, and 16 clients changed medications, which precluded their classification into a specific medication group.
The final sample consisted of 90 study participants: 66 who were receiving olanzapine or risperidone and 24 who were receiving first-generation antipsychotics only. Within the olanzapine sample, 32 were receiving olanzapine only and seven were receiving olanzapine plus a first-generation antipsychotic. In the risperidone group, 24 were receiving risperidone only and three were receiving risperidone plus a first-generation antipsychotic. Five patients in the first generation group were prescribed two first-generation antipsychotics. All of the analyses reported below were repeated for each monotherapy subgroup, and the results were very similar to those for the full olanzapine and risperidone groups; therefore, we report only the findings for the full sample.
Data collection
Clients consecutively admitted to the study sites were screened for possible study inclusion by using computerized records and caseworker reports. A research assistant then contacted each client, explained the study, determined interest in the study, and obtained written consent from clients who agreed to participate.
Chart diagnosis was used as a preliminary screen for study participation. To determine diagnostic eligibility, clients who consented to participate were assessed by using the psychotic, mood disorder, and bipolar modules of a computerized version of the Composite International Diagnostic Interview (CIDI-A) (39) or the Structured Clinical Interview for DSM-IV (40) . Study participants were paid $10 for completing this assessment.
Participants were interviewed at baseline and were interviewed monthly, either by phone or in person, for nine months. During the follow-up interviews, participants were asked about changes in medications and work status. Employment outcomes after program enrollment but before the baseline interview were coded from clients' self-reports and were corroborated by agency records. Clients were paid $5 for each completed monthly interview, $15 for the baseline interview, and $15 for the nine-month interview.
Measures
A battery of assessment instruments administered at the baseline interview included demographic characteristics, work history information, and clinical measures. It included the Positive and Negative Syndrome Scale (41), which was scored on the total score and five subscales (42) .
Vocational status was coded according to an adaptation of the Work Placement Scale (33) by using an 8-point gradient. Vocational status included competitive employment, defined as a regular community job with nondisabled coworkers that pays minimum wage; individual placement, an agency-contracted community job; group placement, a paid community job at a site working alongside other clients; agency-run business, paid work activity at a business owned and run by the rehabilitation agency; sheltered workshop, a paid work activity licensed by the Department of Labor and paid on a piece-rate basis; casual labor, paid employment of a temporary or intermittent nature; prevocational training, unpaid work training at the rehabilitation agency; and no vocational activity, not engaged in employment or vocational training.
Three dichotomous measures were defined from this typology. The first seven categories (competitive employment through prevocational training) were collapsed to define any vocational activity. The first six categories (competitive employment through casual labor) were collapsed to define a measure of paid employment. Finally, the first two categories (competitive employment and individual placement) were collapsed to define integrated employment. In addition, the following employment outcomes were measured: paid employment at any time, weeks from program admission until starting first paid job, weeks of paid employment, total hours of paid employment, and total earnings from employment.
Distributional properties of the major outcome variables were examined for outliers and skew. When tests for normality and homogeneity of variance were significant, nonparametric tests were also used. For all analyses that compared medication groups, continuous variables were analyzed by using analyses of variance and post hoc t tests, and all categorical variables were analyzed by using chi square tests.
Because some client background variables have been shown to be significantly associated with work outcomes in some studies (43) a The Positive and Negative Syndrome Scale; possible scores range from 30 to 210, with higher scores indicating greater symptom severity. For the five PANSS factors, possible score ranges are as follows: positive, -6 to 42; negative, -8 to 56; emotional, -4 to 28; hostility, -4 to 28; cognitive, -7 to 49. b Data were missing for three clients in the olanzapine group, two clients in the risperidone group, and two clients in the first-generation group. c Data were missing for two clients in the olanzapine group and one client in the risperidone group. d F=17.328, df= 2, 82, p<.001; data were missing for three clients in the olanzapine group and two clients in the risperidone group. Post-hoc comparisons using Tukey's least significant difference test indicated significant differences (p<.001) between both second-generation groups and the first-generation group, but not between the olanzapine and risperidone groups. e χ 2 =7.86, df=2, p=.020 f χ 2 =6.10, df=2, p=.047 g Data were missing for one client in the risperidone group and one client in the first-generation group. of variance, and chi square tests were used to examine associations with employment outcome.
We also examined trends in the monthly employment rates during the nine-month follow-up period by using the three dichotomous indicators: any vocational activity, paid employment, and integrated employment. To increase statistical power, and because no differences were found between the olanzapine and risperidone groups, the two groups were aggregated into a single secondgeneration group and were compared with the first-generation group. The monthly vocational status data were analyzed by using the SAS Macro GLIMMIX (44), which is a statistical package employing random effects logistic regression to model longitudinal data. Specifically, this analysis compared the rate of change, that is, the slope of the regression line, for the two groups. Time zero in the models was set as the date a study participant entered the rehabilitation program.
Results

Sample characteristics
The three medication groups did not differ on most demographic or work history variables (Table 1) . Although the three groups differed on the percentage of men and on percentage married, the comparisons of variables between first-and second-generation groups were not significant. Mean± SD baseline dosage levels of olanzapine, 12.9±7.0 mg, and risperidone, 5.4±2.8 mg, were within the range of recommended levels (45) .
The three groups differed in the percentage of patients for whom two additional types of medications-an- 
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Work outcomes at nine-month follow-up for 90 unemployed persons with schizophrenia enrolled in a vocational rehabilitation program, by medication group Because the oral and depot groups did not differ on a range of demographic or clinical measures examined, the first-generation group was treated as a single group.
Employment outcomes
The first-generation group did not differ from the second-generation group on any of the six employment outcomes reported in Table 2 . Post hoc comparisons between the olanzapine and risperidone groups suggested that they also did not differ on any of the employment outcome measures. Employment status at nine-month follow-up for the three groups is shown in Table 3 . After we combined data for the olanzapine and risperidone groups, we found that the firstand second-generation groups did not differ on paid employment (51 percent compared with 38 percent) nor in integrated employment (24 percent compared with 21 percent). However, a significantly higher percentage of the second-generation group was participating in some form of vocational activity-either working or receiving vocational training-at the nine-month follow-up, (76 percent compared with 50 percent; χ 2 = 5.74, df=1, p<.05).
Monthly rates for any vocational activity, paid employment, and integrated employment for the olanzapine group, risperidone group, and firstgeneration antipsychotics only group are shown in Figures 1 to 3 . The combined second-generation medication group was compared with the firstgeneration group by using random effects logistic regression. As expected, the entire study sample showed significant increases in vocational activity during the study period (t=4.25, df=718, p<.001). However, the rate of increase in vocational activity was significantly greater in the second-generation group than in the first-generation group (t=3.76, df=718, p=.001). The total sample also improved significantly in paid employment over time (t=4.86, df=718, p<.001). The interaction of rate of change (time × medication group) approached significance, suggesting weak evidence for a higher monthly rate of paid employment for the second-generation group compared with the first-generation group. Finally, integrated employment among all three groups increased significantly over time (t=3.57, df=718, p=.001), but the increase was not significantly greater in the second-generation group than in the first-generation group.
Discussion
This study was prompted by promising findings from earlier studies (31, 33) that examined the potential for second-generation antipsychotics to enable people with schizophrenia and related disorders to achieve greater vocational gains. We hypothesized that persons receiving secondgeneration medications would demonstrate even stronger vocational gains than the gains that were hinted at in the literature (34) when these medications were provided in conjunction with vocationally oriented psychiatric rehabilitation services (8) . We used a variety of employment indicators, but our study hypothesis was not upheld. Clients receiving firstgeneration antipsychotics did not differ from those receiving olanzapine or risperidone in nine-month employment outcomes. Consistent with our expectations and with the work of others (33), we found similar employment rates for the olanzapine and risperidone groups. Monthly rates of paid employment for 90 unemployed persons with schizophrenia enrolled in a vocational rehabilitation program and followed for nine months, by medication group
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Monthly rates of integrated employment for 90 unemployed persons with schizophrenia enrolled in a vocational rehabilitation program and followed for nine months, by medication group Although it was not the focus of the study, we confirmed that employment rates increased when vocational services that followed evidencebased principles were used. Not only did employment rates increase substantially from program admission to follow-up, but also the overall paid employment rate of 45 percent at the nine-month follow-up compares favorably with rates found in several surveys of employment rates among this population, including the study by Hamilton and colleagues (34) , which demonstrated a 15 percent employment rate after a one-year follow-up period in a large clinical trial of olanzapine. It should be noted, however, that unlike in the study by Hamilton and colleagues, all of our study participants expressed a desire to work, which has been found to be associated with higher employment rates (1) .
Despite the lack of employment differences between medication groups, some modest support was found for the hypothesis by Weiden and colleagues (13) that stated that second-generation antipsychotics may permit more clients to benefit from rehabilitation services. Specifically, compared with clients receiving first-generation antipsychotics, clients receiving second-generation antipsychotics remained involved longer in some form of vocational activity, even when they were not sustaining paid employment. Sustaining participation in vocational services is noteworthy, because of the widely replicated finding that clients who remain longer in vocational programs will eventually have better vocational outcomes (4). Thus, although secondgeneration antipsychotics may not yield improved short-term vocational outcomes, they may ameliorate the tendency some clients have to abruptly quit vocational programs.
Conversely, we speculated that clients receiving first-generation antipsychotics generally fall into two groups: those who respond well to their medication and achieve some measure of success in community jobs and those who get discouraged relatively quickly and stop participating in rehabilitation services, possibly precipitated in some cases by poor medication response. The reasons for greater participation by those in the second-generation group are not clear, but if this finding proves to be robust, it suggests one important benefit of prescribing a second-generation antipsychotic.
Several study limitations suggest that caution is needed in interpreting our findings, including low statistical power, a short follow-up period, and lack of randomization to remove any selection bias in the patients who entered the vocational program and which patients received which medication. Study participants differed widely in the length of time that they had been receiving medication, although these variables were unrelated to employment outcomes. Several outcome measures, including hours and weeks of paid employment as well as total earnings, had great between-subject variability. For each of these outcome measures, the mean levels for one or both of the secondgeneration groups were about twice that for the first-generation group, but the levels were still within the range attributable to random error. A much larger study would be required for sufficient power to detect clinically meaningful differences in these measures. The fact that participants in our study entered a vocationally oriented rehabilitation program suggests motivation to pursue recovery goals; therefore, our results cannot be generalized to all persons with schizophrenia-spectrum disorders.
Most study participants had been using their medication for more than six months, and so the groups may have consisted primarily of clients responding well to their prescribed antipsychotic. The fact that patients in the first-generation group in this study had not had their medications switched despite a general movement in treatment toward second-generation medications (46) may indicate that these clients were responding well to the first-generation antipsychotic. Other medication factors confounding the results included variability in medication dosages and considerable use of antiparkinsonian medications and of polypharmacy involving two or more antipsychotics. All of these confounding factors reflect the "real world" nature of this study, in which prescribing patterns are quite variable, but we cannot rule out the role of these factors in increasing variability of response and masking differences between groups.
Another factor of importance in enhancing the effectiveness of any medication is the application of evidencebased principles of medication management, for example, the close monitoring of adverse events, prescribing the lowest effective dose, paying attention to consumer preferences, and behavioral tailoring, that is, fitting medication taking into daily routines (47) . This study did not measure the extent to which these principles were followed. Future studies should include routine assessment of fidelity to these principles.
Conclusions
It appears that the medication in use by persons entering vocational rehabilitation services did not have a dramatic effect on employment outcomes over a nine-month period, beyond the large effects already associated with vocational rehabilitation services. Whether the increased participation in vocational rehabilitation found for clients who received second-generation antipsychotics will translate into better employment outcomes over a longer period can best be answered by a future study with a longer follow-up period. ♦
